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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Robert Gnuse on August 24, 2004. 

The application has been amended as follows: 

2. In the specification, insert the following after the "Background of the Invention" 
title: 

This application claims priority to Taiwanese Application No. 90106145, filed 
March 15, 2001. 

3. The title of the application is replaced by the following title: 
High Bandwidth Low Power Differential Transmitter 

4. The following claim listing replaces all prior versions and listings of claims in the 
application in their entirety: 

1 . (af A data transmitter for receiving a single-ended binary input signal and converting 
the single-ended binary signal to a differential binary output signal, the data transmitter 
comprising: 
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(a) a first and a second conduction paths connected in parallel between a first 
and a second nodes; 

(b) a first and a second switches connected in series in the first conduction path, 
wherein the first switch is located fieaf closer to the first node, and the second 
switch is located f*eaf closer to the second node; 

(c) a third and a fourth switches connected in series in the second conduction 
path, wherein the third switch is located Ftear closer to the first node, and the 
fourth switch is located neat closer to the second node; 

(d) a source follower NMOS transistor us e d as a sourc e fo ll ow e r having a drain 
connected to a voltage source, a gate connected to a first driving voltage, and a 
source connected to the first node, for providing current to the first and the 
second conduction paths via the first node; and 

(e) a source follower PMOS transistor us e d as a sourc e fol l ow e r having a drain 
connected to the ground, a gate connected to a second driving voltage, a source 
connected to the second node for receiving current from the first and the second 
conduction paths via the second node; 

wherein th e pr e ss - control t e rm i na l s a control terminal of each of the first switch, the 
second switch, the third switch and the fourth switch are r e sp e ct i v e ly each provided with 
one of the single-ended binary input signal or the r e v e rs e dir e ct i on inverse signal 
thereof for cutting off the second and the third switches when the first and the fourth 
switches are turned on, and for cutting off the first and the fourth switches when the 
second and the third switches are turned on; the differential binary output signal \s 
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pulled out by a pair of output terminals, one of the output terminals is connected to th e 
conn e ct i on ar e a of between the first and the second switches within the first conduction 
path, while the other output terminal is connected to th e conn e ction ar e a of between the 
third and the fourth switches within the second conduction path. 

2. A data transmitter as set forth in claim 1, wherein the first and the third switches are 
PMOS transistor switches, and the second and the fourth switches are NMOS transistor 
switches, and the first driving voltage is generated by the a first driving voltage output 
circuit, and the second driving voltage is generated by the a second driving voltage 
output circuit, wherein the first driving voltage output circuit compr i s i ng comprises : 

(a) a first fixed current source having a bottom an output terminal connected to the 
ground; 

(b) a first NMOS transistor and a first PMOS transistor, wherein the sources of both 
the transistors are connected, the drain of the first NMOS transistor is connected to 
the voltage source, the gate of the first NMOS transistor is connected to the gate of 
the source follower NMOS transistor that is us e d as th e sourc e fo l low e r , the drain of 
the first PMOS transistor is connected to th e top an input terminal of the first fixed 
current source, and the gate of the first PMOS transistor is connected to the ground; 
and 

(c) a first comparator having a positive input terminal connected to a first reference 
voltage, a negative input terminal connected to the top input terminal of the first fixed 
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current source, and the an output terminal being connected to the gate of the first 
NMOS transistor; and 
wherein the second driving voltage output circuit compr i s i ng comprises : 

(d) a second fixed current source having a-tep an input terminal connected to the 
9few4 voltage source : 

(e) a second NMOS transistor and a second PMOS transistor, wherein the sources 
of both the transistors are connected, and the drain of the second PMOS transistor 
is connected to the ground; the gate of the second PMOS transistor is connected to 
the gate of the source follower PMOS transistor that i s us e d as th e sourc e fo ll ow e r ; 
the drain of the second NMOS transistor is connected to th e bottom an output 
terminal of the second fixed current source, and the gate of the second NMOS 
transistor is connected to the voltage source; and 

(f) a second comparator having a positive input terminal for receiving a second 
reference voltage, and a negative input terminal connected to the bottom output 
terminal of the second fixed current source, and an output terminal connected to the 
gate of the second PMOS transistor. 

3. A data transmitter as set forth in claim 1 , wherein the first and the third switches are 
PMOS transistor switches, and the second and the fourth switches are NMOS transistor 
switches, and the first driving voltage is generated by the a first driving voltage output 
circuit, and the second driving voltage is generated by the a second driving voltage 
output circuit, wherein the first driving voltage output circuit furth e r comprises: 
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(a) a first fixed current source having a-tep an input terminal connected to a the 
voltage source; 

(b) a first resistor having a first terminal connected to the ground; and 

(c) a first NMOS transistor and a first PMOS transistor, wherein the sources of both 
the transistors are connected, the drain of the first NMOS transistor is connected to 
the gate of the first NMOS transistor and the dra i n is conn o ct o d i n para lle l at tho 
bottom an output terminal of the first fixed current source, the gate of the first NMOS 
transistor is connected to the gate of the source follower NMOS transistor that i s 
us e d as th e sourc e fo ll ow e r , the drain of the first PMOS transistor is connected to 
the a second terminal of the resistor, and the gate of the first PMOS transistor is 
connected to the ground; and 

wherein the second driving voltage output circuit furth e r comprises: 

(d) a second fixed current source having a bottom an output terminal connected to 
the ground; 

(e) a second resistor having a first terminal connected to the voltage source; and 

(f) a second NMOS transistor and a second PMOS transistor, wherein the sources of 
both the transistors are connected, the drain of the second PMOS transistor is 
connected to the gate of the second PMOS transistor and th e drain i s conn e ct e d i n 
para llel at th e top an input terminal of the second fixed current source, the gate of 
the second PMOS transistor is connected to the gate of the source follower PMOS 
transistor th a t i s us e d as th e sourc e fo ll ow e r , the drain of the second PMOS NMOS 
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transistor is connected to the a second terminal of the resistor, and the gate of the 
second NMOS transistor is connected to the voltage source. 

4. A data transmitter for receiving a single-ended binary input signal and converting the 
single-ended binary signal to a differential binary output signal, the data transmitter 
comprising: 

(a) a first and a second conduction paths connected in parallel between a first and a 
second nodes; 

(b) a first and a second switches connected in series in the first conduction path, 
wherein the first switch is located Reaf closer to the first node, and the second switch 
is located Bear closer to the second node. 

(c) a third and a fourth switches connected in series in the second conduction path, 
wherein the third switch is located f*ear closer to the first node, and the fourth switch 
is located f*eaf closer to the second node; 

(d) an emitter follower npn transistor that i s us e d a s an e mitt e r fol l ow e r having a 
collector connected to a voltage source, a base connected to a first driving voltage, 
an emitter connected to the first node A for providing current to the first and the 
second conduction paths via the first node; and 

(e) an emitter follower pnp transistor that i s us e d as an e mitt e r fo l low e r having a 
collector connected to the ground, a base connected to the a second driving voltage, 
an emitter connected to a the second node for receiving current from the first and 
the second conduction paths via the second node; 
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wherein th e pr e ss - contro l t e rm i na l s a control terminal of each of the first switch, the 
second switch, the third switch and the fourth switch are r e sp e ctive l y each provided with 
one of the single-ended binary input signal or the r e v e rs e d i r e ction inverse signal 
thereof for cutting off the second and the third switches when the first and the fourth 
switches are turned on, and for cutting off the first and the fourth switches when the 
second and the third switches are turned on; the differential binary output signal is 
pulled out by a pair of output terminals, wherein one of the output terminals is 
connected to th e conn e ct i on ar e a of between the first and the second switches within 
the first conduction path, and the other output terminal is connected to th e conn e ct i on 
a r ea of between the third and the fourth switches within the second conduction path. 

5. A data transmitter as set forth in claim 4, wherein the first and the third switches are 
pnp transistor switches, and the second and the fourth switches are npn transistor 
switches, and the first driving voltage is generated by the a first driving voltage output 
circuit, and the second driving voltage is generated by the a second driving voltage 
output circuit, wherein the first driving voltage output circuit comprises: 

(a) a first fixed current source having a bottom an output terminal connected to the 
ground; 

(b) a first npn transistor and a first pnp transistor, wherein the emitters of both the 
transistors are connected, the collector of the first npn transistor is connected to the 
voltage source, the base of the first npn transistor is connected to the base of the 
emitter follower npn that is us e d as th e e m i tt e r fo l low e r transistor , the collector of the 
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first pnp transistor is connected to tho top an input terminal of the first fixed current 
source, and the base of the first pnp transistor is connected to the ground; and 

(c) a first comparator having a positive input terminal connected to a first reference 
voltage, a negative input terminal connected to the top input terminal of the first fixed 
current source, and an output terminal connected to the base of the first npn 
transistor; and 

wherein the second driving voltage output circuit comprises: 

(d) a second fixed current source having a4oe an input terminal connected to the 
Gfow4 voltage source : 

(e) a second npn transistor and a second pnp transistor, wherein the emitters of both 
the transistors are connected, the collector of the second pnp transistor is connected 
to the ground, af*4 the base of the second pnp transistor is connected to the base of 
the emitter follower pnp transistor that i s used as th e e m i tt e r fo ll ow e r , the collector of 
the second npn transistor is connected to th e bottom an output terminal of the 
second fixed current source, and the base of the second npn transistor is connected 
to the voltage source; and 

(f) a second comparator having a positive input terminal for receiving a second 
reference voltage, a negative input terminal connected to the bottom output terminal 
of the second fixed current source, and an output terminal connected to the base of 
the second pnp transistor. 
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6. A data transmitter as set forth in claim 4, wherein the first and the third switches are 
pnp transistor switches, and the second and the fourth switches are npn transistor 
switches, and the first driving voltage is generated by the a first driving voltage output 
circuit, and the second driving voltage is generated by the a second driving voltage 
output circuit, wherein the first driving voltage output circuit comprises: 

(a) a first fixed current source having a4ep an input terminal connected to a the 
voltage source; 

(b) a first resistor having a first terminal connected to the ground; and 

(c) a first npn transistor and a first pnp transistor, wherein the emitters of both the 
transistors are connected, the collector of the first npn transistor is connected to the 
base of the first npn transistor and th e co lle ctor i s conn e ct e d i n para llel at th e 
bottom an output terminal of the first fixed current source, the base of the first npn 
transistor is connected to the base of the emitter follower npn transistor that i s us e d 
as th e e mitt e r fo l low e r , the collector of the first pnp transistor is connected to the a 
second terminal of the resistor^ and the base of the first pnp transistor is connected 
to the ground; and 

wherein the second driving voltage output circuit comprises: 

(d) a second fixed current source having a bottom an output terminal connected to 
the ground; 

(e) a second resistor having a first terminal connected to the voltage source; and 

(f) a second npn transistor and a second pnp transistor, wherein the emitters of both 
the transistor are connected, the collector of the second pnp transistor is connected 
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to the base of the second pnp transistor and tho col l ector i s connect e d in paral lel at 
th e top an input terminal of the second fixed current source, the base of the second 
pnp transistor is connected to the base of the emitter follower pnp transistor that i s 
us o d as th e o mitt o r fol l ow e r , the collector of the second npn transistor is connected 
to the a second terminal of the resistor, and the base of the second npn transistor is 
connected to the voltage source. 

Allowable Subject Matter 

5. Claims 1-6 are allowed. 

6. The following is an examiner's statement of reasons for allowance: 

Claims 1-6 are found to be allowable over the prior art of record because they 
are distinguished from the prior by the configuration of the source follower NMOS and 
PMOS transistors (claim 1) and the emitter follower npn and pnp transistors (claim 2). 
Figure 1 of the instant application illustrates that the NMOS transistor N1 is between the 
node A and a voltage source while the PMOS transistor P1 is between the node B and 
ground. The prior art of record specifies an alternative configuration wherein a PMOS 
transistor would equivalently be placed between node A and a voltage source while an 
NMOS transistor would equivalently be place between node B and gound (for instance, 
see US. Pat. No. 5767699 to Bosnyak et al). Further, the variations between the instant 
application and that of the prior art are not found to be obvious. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
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accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following prior art is cited to show the current state of the art 
with respect to differential transmitters. 

U.S. Pat. No. 6201405 to Hedberg. 

U.S. Pat. No. 6222388 to Bridgewater, Jr. 

U.S. Pat. No. 5285477 to Leonowich. 

U.S. Pat. No. 5767699 to Bosnyak et al. 

U.S. Pat. No. 5959472 to Nagamatsu et al. 

U.S. Pat. No. 6288581 to Wong. 

U.S. Pat. No. 6111431 to Estrada. 



Conclusion 
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